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PURPOSE: An apparatus and 
method for discriminating a 
positive/negative intention using 
a brain wave is provided to 
discriminate a positive/negative 
intention by increasing and 
decreasing an output according 
to the time of a brain wave in a 
general computing environment, 
and by using a synchronization 
of the brain wave measured 
from the left/right brain. 

CONSTITUTION: A brain wave 
detection unit(21) detects a 
brain wave of left/right brain 
through an electrode attached to 
the surface of a subject s head. 
A brain wave signal amplification 
unit(22) amplifies a brain wave 
signal detected from the brain 
wave detection unit(21). An 
analog/digital signal conversion 
unit(23) converts the brain wave 
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signal amplified from the brain wave signal amplification unit(22) into a digital signal. 
A brain wave analysis unit(24) obtains an increase/decrease variable according to an 
output analyzed from the brain wave analysis unit(24) and a time of synchronization. 
A positive/negative intention discrimination unit(25) discriminates a positive/negative 
intention on the basis of the output and the increase/decrease variable. 
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s a JSg >dnt> oig& oj M sxi §j n a a a- ui^ohsioii 2°^, sm^ei &ssk>iiai uosi aizjoii # 

5f/^y0ilA| *§S ynf2j §3 1 ^(Synchronization) M 01^6^01 £| AK0H/OHJffi)« ggo^l ?l& 2IAI- SB 

SM §J 3 3|^0Hxll» HISoPI ?|8K)|, 01 Dh CHI ^SfS ¥ 2^ Oil AH *§g[ AlZfSj yilf QIOIEIM ¥£1011 £^8|-0i 2| 

^m^oii CH6H 5f/^y ynf°i e^iae si= m 1 eai; £>oi xii 1 &i\\m em ^o\o\ 21 ^4*011 cush aizich s^jm- aizi qh bd\ 
mm ^ch aesa suiasi aizhhi q}^ s^s hi 2 b^i; si ^^i ^ ^n^oii as a^ai- §?i»2i aizioii mm ess ejg ^isu^ 

SOII 8|B|»0I °IAhS SMShfe M 3 BJtm SB8KM. S§/¥§ 2|AK0|/omfi)S S^Ste 3130 ^ CHI 01 gg. 

£2 

A«eioH 

ynh tiassa, siAKM/omfi). s:>i». 2^ 

SAilAI 

£ 1 g S g^SOl 5j§£Jb o^H^IOH AI^USJ ^£ 0I|A|£. 

£ 2 fc S ItfBOII d}^ tjnfS 0|g«[ g§/¥§ 2|Af g«fi| SJ^AiOI] 

£ 3 s e waoii tae 21 Af mm 9 SOU CUB gi^AIOil IlMSE. 
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£ 4 ^ S W90II 0|g£j^ oig £1351^21 §J 2[§I UEItb At 0)1 *Sg£. 

21 : Witt S§¥ 22 : Witt §s« 

23 : £|S 24 : yu[ 

25 : ^§/¥§ S| ^¥ 

m ^o^ei l^SohOil/d WIttS Olg^h ojAf §xl ^ 3 £PI i^APPI 2I^B 

SSHS g-jS ^ JI^IOHxIIOil 5*B ^o^/^ i=s| WIttSI AlZIOil llf§ 833 ^/^0\\M yni°f g3| If (Synchronization 

)s oisskh 9] mm ggsffe §xi s 3 as 3 £pi ^gi ^appi ^ *^n^m ^eh^ gjs ^ sife :?i^ohhioii 

6PI ¥]el 2^2j- ?HttOI 01 ¥01X111 SID. 3EII2, X\M\Q\ 21EMB\0\±9\ AM, IS, H^M, HdllQ «XII£!s(Biosignal) if 0|gB 

£!1^2J 21E\mO\± &=?Dl A|££|3 SICK 

g£H°J «x!l^s(Biosignal)S 0IS» oj Q lEjlOl^fe »»£!£fi|2| fcsn a^|2] SSI- MMofSH, »MI£ISe*» Afgofe S¥0il£ 
WHKEEG : Electroencephalogram), £j££(ECG : Electrocardiogram), fflVXHSKGSR • Galvanic Skin Resistance) M Oia 3hX| £BSI£!S 
• AJSS^smI AI-SXF0II3II aaiB °JEi2j|0|^M XllSofXI SCHICK 

¥w°i tii Aisa=iss mQ| 3h - ^c+oi cHHssa gxiti&s/d. a** at w:>i^ h^oii/h ^^^i oigsion sck 

£ofe bfOl^ul 01 Hew (Biofeedback)^ Witt, IH^XHS e°J ^xll^sS mm B^oFS 0\m SIS JH^Oil §§6^b aSSS!" 

, nejn aotu wag s^ts xxixi an yun §sn ejzhm- :m:w»£| ojehsioi^« oi^eo ^w-g^Ei °]ei2iioi^(bci : 

Brain-Computer Interface) hd!lf°J §§ ^CHXIH 21Q. 

3£iu, m^9\ uwm oise #s ^^ei ej&niioi±(%y-^Ei eisnoi^) ^i^^. ^^01 soie gtntnt ^§ ynii 321^ mm 
uasoi, Afgxfoii^i m^m m& m&m ^ bsoi siaci. nam. ynf qioieis g^soii ?io\m mm?}£ m^-it oiBj^w, ^ni 2^011 



^soi o\mnJi o\±z mm 

SB yufSj #^|tKSynchronization)g 01 g 6^01 S\ A[( 011/Of US) B ^6PI ?iB §x| ^ 3 ^>OI ^ 
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3^1 mm « a ^g ( BS§ «a»OI|AI 5§/¥§ 2|AK0||/OH.|2)B SBSlfe 3XI0II SlO)/d. HIS^SI *p III Oil s ^ 

e mm ®/^±\2\ ynfg sssm «e awas^e; 3:>i anFaa^BoiiAj #/^a2i yn^^i s^spi 401 e 

m>&o\\M e^s of^g^ «EH£i 5*/^a°i an^^M axm ieh^ e«8t?i mm owsn/axii b»4>b; 331 owsn/axii 
6ia hs^bwi/h am §EH2j u»s¥ei s^iasi aizmhi mm sa E4*g unw^i^e: h 321 an^*j 

4>B0II/H e^llfHj AlZhOil df^ SS- blr&°S £I3S|SgJ8 &t£8t(M i§/¥§ 21 AK0J/OHJ£)l SBo^l ?jsi- 33/ 

¥§ Ah ^^^Bi S»»0| 0l¥Oi*j ^§25 ea. 



£ g>>S£ AI^^JCHIAH 21 AK«|/OhU2)» «B»fc gtBOII 2J01AH, £f/¥a2J 01 DhOil ¥^S ¥ S^OllAi B?l 

AIS2I ±\XL\ CHI 01 El B ¥£1011 &&o[0\ 2J- ^Hf^Oil CH6H S^HI aHf2| g^llffi ^fe XII 1 B3I; 3^1 M 1 B3IB 61^ ^%o\0\ ^ 

^m^Ott CH6H AlZfPI m^D± AlZf CH g^llfg 2CH SI?I»2| A| Z>0il CTiE 2fe XII 2 B3I; §J 33I 2»- ^U^Oil CHS m^lt § 

^isf2i aizioii cm msm bs tiassgtoii smstot ^§/¥§ 2imb ^^s^ hi 3 b^is sbskm oi¥ch*i ^§2^ ea. 



SE6K S USS H^AilAHM ?UIB g¥§ AI^BOII. £r/¥a2| OlOhCHI ¥ 

*tS ¥ 2^0ilA| AiZISJ ynf CHIOIEiS ¥2-1011 S*3*01 ^ ^Gh^Oll CH 6H £}/¥tl ailh2| g^llfg £fe Z>|^; 

XI1 1 JI^M B^ ^SofOI ZJ ^EF^OII CH6H AIBCH AlZj- Qi ^D\mM 2CH #^3} §}|5*2| A| CHI dfB S2tS Sfe XII 2 }|*j§; ^ 3^1 

zf ^nf^oii ae s^isfsj ai 21011 me sits bs ^sas^oii s^moi i§/¥§ siaib sasite M3 J\^m ^^ai^i^i mm h 
^n^e ^i^e g^as gig ^ ytt: ^i^dhx-iis jgisea. 



e m^s\ Mmx\ sf^oii 2j6H ^§ ynn eSAi^j sioi ynn eaH mmi\s\ e§/¥§ £iAKon/ohu^)s ej^e^oi oia ^i^ioii 2 

^^o^AM, timM ie! Xh2^£H^ 2|Ah 2^01 ^h^o^l oH2, ^/^yOilAH ^§9 tlu^2J g S3I If (Synchronization) 21 AIZI01I mm 

m&m oig&osMi ^aizi- ei ei mi oi^ssi weoi ^^s^i mm, 5f/¥ oidfoii ^xi°h ¥ ^21 s^ohai ynn ^s^o^mi chei ci §eh2j 

yuf S#^IM Afg^ ^ ofOI yuf Si^l ^gAI IS^l 514:3^ ^ §[Cf.. 



qj §§o £231 aesj ^^©^ ea^oi so m 5ioici. oisk §¥S tst t,^moi g ^ 
son mm ut&^m ^^aioiim ^Aiioi aseha. 



£ 1 S S ^SOI 6fE?llCH A|^^2| OlIAISE^Aj, £^0ilA1 '11'^ e&XHe.|§X| ( '12'^ ^^I^SXI, a^^l^§X|, '14' 

^ gj^sxi. 'is'fe s^sxi, nam '16'^ ^ssxib ^ UEiyia. 



£ 1011 £A|9 ^01, ^ ^S0| ofH?IIOI Al^g^, sSXH EISX|(1 1 )», 59XiaiSX|(1 1)0tl ^^|2iSX|(12)2f f ^^l^ 

& x| (12)011 SS^I^SX|(13)2f, SaXIEISXI dUOII Se^§XI(14J5) ^ ^^l^§rXI(12)0|| 21i ^^SXI(16)S ¥b|thCf. 



Oi^|/H, ofH^IOi Al^Hg, ^¥Ei2] mm HIOIoHI ^aiote e^XHdl 3X1(11), eSXH 5J 3X1(1 1)011 /d ^^S^ XH3 

6^ 0|g£J^ SE^ ^^eOll 2|s C-HOIEiS X136^ ^^1^3X1(12)^ S^^I^3X|(13) ^ AfgXf2|2J QI0IEH 

mm 8ia&i9xi(i4.i5)9 g<y eiEiniioi^ §§ ^eaxidem sbbq. 



3£IH, 3^1 M3&;>|2J3X|(13)i= CH^2| QIOIEHM Xi36fe o\W, 3^1 ^^^3X1(14,1 5)b Cl^gaiOl 3x| §J H 



3^lsh ^b g^EH o[^\0\ &8H ^O^OllAi O|0| ^XIQ ^|^0|| XIUXI OfL| 6fH^ O\l\0\\M^ 30il X|- 

Aii& a^rspis &a. ciei, 3^121- mn?iicH Ai^g2i ^^1^3x1(12)011^ yni°i ai^oii mm #^21 e^3i ^/^yoiiAi ^3 
^ ynf2j e^iiiM oig^oi §§/¥§ 2iAKoii/om£)B ^^6fb h^h^oi xisaoi 9jl°o\, 3^1 eaxiai 3x1(1 1)21 jgioioii a>£f 



£2^g ^soii aje biwm o\mm 5§/¥§ 21M 3x121 sj^aioii ^eoiw. 



£ 2011 £Ais bhsi ^01, s ^soii mm yiuB oie^ es/¥3 2jm 3xi^, ^^ofoii/d i§/¥§ 2iAKoii/om2)g mmm 

b 3X1011 SiCHAl. H|gXf21 ¥ul Oil ¥^el H6U ^/^bJ21 tinfS Si5f;i ?le} tlilf S#¥(21)2f, ynf S#¥(21)01IA1 3i9 5f/¥ 

ysi ynf<ysM e^spi tim e^¥(22)2i, yni e^¥(22)oiiAi of^sn ^EH2i s/¥y2i tim^M cixig §eh 
s s^a^i mm o\^^.n/c\x\m i!i ^^¥(23)21, of^sn/axn tim. ¥(23)011 ai cixig §0121 yn}^¥H m^si 
§^1^21 Aizioii mm y m ^^¥(24)21, y ni g^¥(24)oii>d Bi\me\ ai^oii a>e is bi§2£ 

dSU^^i S, v ^6K)i S3/¥3 2|AK0il/Om£)B ^oPI ?1^ 21 Af ^^¥(25)M SS&CK 



0\D\M, ¥HI Oil ¥^ofb 3^21 dHXIb §^^2^ 10-20 ^Hi 2^ dHXIS (10-20 International Nomenclature) m ^U, 3 HH x| § EH 01! S 
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q/^oum unfa si §:?i»si aizioii oe e^nf <ygsi^s oigohoi siafs sbspi ?i6HAi£r, ^mon ¥ 

D\m OlgofOI Ofk^Zl ^EHOllAi Pill §EH^ 3^8fe ?|^, UI» QIOIEIB S U90II/H XllSSffe !dntB OlSff i§/¥S 2|Af « 

mz>l±= D\^m ^PUIBCh 01 CEH , SMS SIMS B£SI a US Oil RA\m ^£ &affl, }|3I2J ™mO\\ MSm 

E3gg ^SOil Cf^ 2J Af Oil CH& SJ^AIOII ^M£0|QK 

a 3011 £A|Q am 1*01, S ttSOII me 2|Af SJi »/*U2| ¥21011 2|2J2j S^(01IM MCH, 10-20 ^X|| £^ 

bHxI^Oll OS Fp1j» Fp2)01IAH 436 4SB B?IAI2*2| idul- HI 0| El Oil CH 6H ¥£I0|| H»(FFT : Fast Fourier Transform)* SCK301). 
OPI/H, Fpia Fp22|2J a/^U a = CHoHAia ^!§i ^ SIHM, 01 a » 3¥01ia S AIAI0fl» SfflS 2as MOfOt »g Xfg 

oi~, =ej on Eim 6hai s*g ^ 4*201- a 4* a si 2|2|2i *ns°i ^2J e^M ^ ^h^oiiai ^^q. nan, a/^yoiiAi *ge tinf2i 

If »S CfM^I- HOI £feCK302). ^, ^EIOII ynfOIIAI 30Hz 0|o^2j bH£IH, aAl ¥£1011 e&flnverse Fourier Transfor 

mationm o\0\ 30Hz 0I&2I ^ yui A|^j|^(EEG Time Series)^ SfeCf. 

ayoii/d «g 3ohz oi&si ass ±\m aijiss loi^ §m, ^yoiiAH 2^ 30Hz oi&°i sfe ynf ai^i^m roi^h m eh, § 

3|» St S(t)fe L3f R2| g^oi a^j^^ 8t£ »Aj2£ SteCK 



4^aj 1 

(Z(0-<x(0>)(^(0-<^(0>) 



S(0 = 



V (x(o-<x(o>)V wo-<^(o>) 2 



CM3»| AH, '<...>'*= ^§ BflAIZJOII CH& a_^*j g^g 2IDISCK 

ym°i e^m^e ^s^i ?i6H Afg^j 30 h z oi^hj yiif ^omhei^ ¥=^qi, s^oi die spoilt e^o^i ^ g^o 

□1, 01 2d si- 3¥0I|£ S ^AI01l£f 5!^^ MOhO^ &g XfgofCf. 

a§2^, Ah^| '3or B^ia '302' &ium ai^oii tnei oisa^ m^hi e^iif^ s« Aieisi ^4^ah ^ ^e^oii chsh ^^CK303). oi 

E4& 0|^ 3f§0l|A| ¥dlOII a^AI AfgSlfe §S A|^0|| QJB| g^^ 4= 2iCf. 

^ ^AlOIIOIIAHfe g£| B^IS 0.25^^ i> h S| e^£^ 87.5%^ of^^U, ^^2J §W£2f aj^^^ SBtSI-OI ^HJ HD\2± ™9\ 

^ ^ %LQ. SESh, a^j . 303 . c^lOIIAI e^llf^OII CH6H 5§/¥§ 2|A^fe »3|Pt 5jg, ^g AIZILHSI 2il 4^SPI 

¥|5H &tf(Smoothing)S 6fe S^OIIS S|S> 4^ oia& 3^011^ g «A|«ia gllfi SOfO^ 8fg »H8m. 

0ICHAH, ^oi '303' CHI AH #^31 g^iaStOII CH5H Af ZhCHI IS ^Ig^lS ^^Q(304). 

£ ^ Al Oil CHI AH ^ e^l^^SI ^IM^IM ^^1 9\o\0\, z\± (Least Square Fit)M OlgahDj, ^IM^IM A|^ 0 

.31252^ of 

g^2J S^£2f aj^s HBjBfO^ 4^ ^C|. 

oi^oii, 2t ^m^oii/d e^3f e^imsj ai^oii a>e ^im^i^oiu ^ig^isi ^m.m ei^ ^^ii^^oii gj^om, ^§2iAf se 

¥§2|Af2| sv^s AIZJD. £!S6JS US^OI ^^£|Oi S¥0il^, §^llfS S^S^I £13 SS2JAF SE 

^ ¥§2|Af^f a CH U27II ecf. S^^M ^IM^I°I m W\= ^x| (Threshold) M £Ei5f01 §axHEJ2f ^^1 

^f ^ s^2i 02^ mo. 
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&b\ £ 3£i mm 2^ mmt mi\ms\ aizioii cob S4*(#^ ^le^i^oiu pis^isi oigoKH 2^25 ^3/^ 



£ 4b eJ5^3U^&°J sh Ojl^Ai, U^#(lnput Layer) (41), ^ ^(Hidden Layer) (22) 31 #^#(Output Layer)(23)°^ ^£9, sa^o^ 
y Bl ^Olb L[§ ^(Multilayer Perceptron)g UatHCh 



opiai, ^ ^n^oii choh E4*(xi. X2, .... x 

N-1 

, x 

N 

: §»b M§S ^I»4*S ^E.|^)2f 2^(S)M AlSSlteQI. §£J SMU (Artifact) Oil SSi »te 4Hz OlofSj 

Oil DH& B^te BlfiieCK Ol^lAi, 2| ^Er^Oil □ » H4» CH^J ^§ CH«(0||M MS, MilEfEK4-7Hz), &HFEK8-13 

Hz)» bilE}EKl4-30Hz), 

»DHIK30hz-50Hz))0|| CH& SS- E^S Afgofe 3^0il£, SE& 2^ tlFS- &g CH«M 0|2J°| ^Ef4> CH^OH CH°h g 

^ g3|» S3 aBJSS Afgofb 3^0il£ SiioMI ^gfJ- 4* 5USD), 01 BH& S^Oilt g ^AlOIISf gag- 51°^ SOW B 



3Bi:n, S^jSSfe 5§/¥§ 2IAKWI/0HJ2) ¥ &EH3I- SJI EIDJ, £!35J^&°I £xf ^2Hh(Error Back-propagation) BJnaiSS 

SohOI 0|^Oi*!Ch ^ ^U^Oil CHth S^§3 2^2r S3 13- #3 ^SS £igfflSB2| 9I6KM AhgSIOI, 0101 s^oi 

EJOi 2ib £!a2l£B2| go oj^o| g§/ ¥ § oj MM eflBCK 



OI^OilAH SSB £ £ ^S0| ^Sfe PI^SOtCHI/d S#S| XI^M XFOil £101 ^ BBS) }|^*! Af^S £CHUX| Bfe S ^ LH Oil AH 

01EH ^Xl X|&, 2§ SJ £301 :>ffc8h°£ £A|0|| SJ S ^ CHI ^§£Jb 5101 OlrUCf. 



BS9 sj2f 

6f3|& bh£f »S ^ A|-§» «|^01l £JoH ^§ UlftS #^A|U B0| IrlEhM S6H II|S»2| £|A*S Si^HS tl IH-S 

eel WH^HS S| AF SBOI ^^orH, 5l/?xJ CHI AH ^§§1 ilUhSJ M^^f §^|Sf£| A|^0|| OB OlgohOI 15 0IUI2J hHEf QIOIEiM 

^^011 Af§&o^MI ^AIZI o]EjlHI0l^^2J SgOl ^^6HM, 5f/^ OIOKHI ?|X|§[ ¥ ^H°j S^OilAi yHH ^§ 

sssmi maim iehsi yni- s^^is M§i ^ saoi yui ^§ai A^gxh is^i ^j^if^ ^ 2ici. sEth. 'oii/oms's ^gAiiJ ^ 

2^ ^1^1 Oil ^jgOl D\^o\H, Tt^M 3ISE.U D^^M Ahg^ ^ gib SOHeiM ^el ^Xlfj eiEHnilOl^^ ^ 2i^ w> ojQ] U 

e^OI ^SgiOl ^2|Q}o^ ^eA|5Mb SEH°I eJE^IOI^M M^m ^ 91^ a.^D[ %LU. 

(57) S^Si « 91 

«a»oiiAi 2iAKon/oms)« ^^a^ 3x101 <ulo\m. 



^>OI yilfS^^eOilAi 5f/¥tl2J idilf^mM e^spi ?i^ 



^>^i 0^^3/pxi^ ^^^eoiiAi c\x\m ^EHsj a/¥id ynf^^Ei e^^f %D\ms\ ai^oii aj^ ^b tinf^^4= 



^>0| yiif^^^BOilAi ^^3J- g^im°J Al^Oil tae 6J3s|^^e S^SfOi 2JAK0ll/0mS)M 

^1 91^ °JAh b^4^B 



e serstoi 01^01^1 tinfM oise sim sa. 



2003/9/8 



5 



WIPS PIView 3.3.2.4 



g^U AI^SO||/H S\M( 0\\/0[L\ 2)« ggofe CHI %LO\M, 

s/^yg oiokmi ¥ 2^oii/h B?] ai^si aioia» ¥e.ioii asshoi ^ ^u^oii CH6H £f/^y yn[2] mD\mm 2 

fcr HI 1 BJI: 

hi 1 b^iim em ^mio\ ^ ^m^oii choh ai^ch m^m aizi ch =:>i^§ 2oj s^iaa ai etcHi mm ess 2^ hi 2 bd\u 

Ah^j z| ^u^Oil CH«i- #^31 e^llfSJ A| CHI IfE e^S BIS 6! 39 £9011 EJ^mOj £|A>M ^5fe HI 3 B3I 

M 298101 OI¥CH£! yufM OISS i§/¥§ £|Al »ffl. 



HI 2 SOII ?JLO\M, 

¥iiioii ynf°i ^saioii ¥ 2^01 10-20 ^hi 2^ MxistPpm Fp2m t[f§^ 51 yiin oig§* oj M 

^ as. 



HI 2 S01I ^OiAj, 

s^^^ Af§£ib §j ai^oii me eaa s e^i^sj aizichi me sg- ^is^i se^ ^ji jimjisj §fe 5ie ^§ 

ai-fe yn^M oigs[ sui- as. 



HI 2 SOII 2ACHAH, 

&3>| HI 1 §3|SWiO||, 

#^|lfg =?o\S= CH^g ^0HIf(30Hz-50Hz)^ 6^ 51 f§25 illlfM 0|ge[ i§/¥§ HJAh SB ^S. 

*^H\Mm =?uia s*?9 ai^boii. 

£f/¥tl^ 01 DhOil ¥**S ¥ S^OIlAi *g» B?j AIZI2J ilHI- Ql 01 EH It ^ai Oil S«5KH 2| ^Ef^Oil CHoH M^3f £f/^id ^D\mM £ 

^ HI1 
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